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Abstract
This study focused on characteristics of the family environment that may mediate the relationship
between disaster exposure and the presence of symptoms that met DSM-IV diagnostic criteria for
symptom count and duration for an internalizing disorder in children and youth. We also explored
how parental history of mental health problems may moderate this meditational model.
Approximately 18 months after Hurricane Georges hit Puerto Rico in 1998, participants were
randomly selected based on a probability household sample using 1990 US Census block groups.
Caregivers and children (N=1,886 dyads) were interviewed with the Diagnostic Interview
Schedule for Children and other questionnaires in Spanish. Areas of the family environment
assessed include parent-child relationship quality, parent-child involvement, parental monitoring,
discipline, parents’ relationship quality and parental mental health. SEM models were estimated
for parents and children, and by age group. For children (4–10 years old), parenting variables were
related to internalizing psychopathology, but did not mediate the exposure-psychopathology
relationship. Exposure had a direct relationship to internalizing psychopathology. For youth (11–
17 years old), some parenting variables attenuated the relation between exposure and internalizing
psychopathology. Family environment factors may play a mediational role in psychopathology
post-disaster among youth, compared to an additive role for children. Hurricane exposure had a
significant relation to family environment for families without parental history of mental health
problems, but no influence for families with a parental history of mental health problems.
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Warm, caring parenting behaviors tend to be protective against mental health (MH)
problems (Greenberger & Chen, 1996; Greenberger, Chen, Tally & Dong, 2000); whereas,
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parental conflict and parent-child conflict are risks for problem behaviors (e.g., Chen,
Greenberger, Lester, Dong, & Guo, 1998; Greenberger & Chen, 1996). When disasters
strike, normally confident and protective adults may show terror, shock, and fear, which can
affect parents’ relationships with each other and with their children. In their comprehensive
review, Bonanno, Brewin, Kaniasty, and La Greca (2010) found that across many studies
employing a range of samples, measurement strategies, and methodologies, greater parental
distress post-disaster was related to higher levels of symptoms in children. They note that
this was due in part to shared trauma exposure, but also because of a potential influence of
disaster-related stressors on family dynamics, which needs further research. Stress in the
aftermath can be prolonged for more severely exposed families, as parents cope with
demands associated with recovery and reconstruction, such as rebuilding homes or
relocating, as well as social disruptions and financial losses.
In this study, we assessed how disaster exposure affected the family environment and how
this related to children and youth meeting the Diagnostic and Statistical Manual of Mental
Disorders -4th edition (DSM-IV; American Psychiatric Association, 2000) criteria for full
symptom count and duration for an internalizing disorder at around 18 months post-disaster.
Participants may or may not have met the functional impairment criteria, hence our
specification of meeting diagnostic symptom criteria. The study aims were guided by the
well-known conceptual model of children’s post-disaster functioning (Silverman & La
Greca, 2002; Vernberg, 2002), and the Family Stress Model (FSM; Conger, Elder, Lorenz,
Simons, & Whitbeck, 1994), which provided a possible explanation of how external
stressors, such as disasters, can affect child MH through the distress it causes in parents.
In our study, we explored if aspects of the family environment (i.e., discipline, parental
monitoring, parent-child relationship quality, parent-child involvement, and parents’
relationship quality) mediated the exposure-psychopathology relationship. As post-disaster
parental distress is a known risk for maladjustment in the child (Norris, Friedman, Watson,
Byrne, & Kaniasty, 2002), we explored if parental history of MH problems moderates our
mediation model of the post-disaster family environment. A strength of this study is that
assessing whether DSM-IV diagnostic symptom criteria (symptom count and duration) was
met provided a reliable standard for determining the presence or absence of
psychopathology, compared with sometimes arbitrary and varying symptom cut off points
used in some disaster studies (Bonanno et al., 2010). Also, many disaster studies have used
convenience samples rather than representative samples, which may result in an
overestimation of the rate of psychopathology (Bonanno et al., 2010). In the following
sections, we describe the conceptual models and extant research that has led to our
hypotheses.
Conceptual Models of the Influence of the Recovery Environment
The model presented by Vernberg, La Greca, and colleagues (Silverman & La Greca, 2002;
Vernberg, 2002) proposed that aspects of the disaster experience present adaptational
challenges to children, and that efforts to cope with these challenges shape the persistence of
MH symptoms. Characteristics of the post-disaster recovery environment influence child
efforts to cope with the disaster. Family factors are proposed to play important roles in
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recovery, but most child-focused disaster research has been conducted with relatively
limited measurement of the family environment (Bonnano et al., 2010; Kilmer & Gil-Rivas,
2010).
Although not specific to the impact of disasters, the FSM (Conger et al., 1994) described
how life stressors such as poverty could affect child MH. The FSM proposed that life
stressors affect parental MH, which negatively affects their parenting behavior, that in turn
increases a child’s risk for MH problems. Both stress from general life events and stress
related to the demands of the parenting role (parenting stress) can influence parenting
behavior and child adjustment (Deater-Deckard, 1998). Parenting stress represents a
complex interplay of the demands of parenting, the parent’s psychosocial adjustment, the
quality of the parent-child relationship, and the child’s psychosocial adjustment (Deater-
Deckard, 1998). Parenting stress can vary by sibling, as the child perceived as more
demanding can generate more parenting stress (Deater-Deckard, 1998). Thus, there is a bi-
directional influence between parent and child on parenting stress. Stressful life events have
been shown to affect youth psychosocial adjustment, in part, through their negative effect on
the quality of interactions between parents and their children (Kelly & Emery, 2003). This
has been supported across cultures (Dmitrieva, Chen, Greenberger, & Gil-Rivas, 2004). The
FSM has recently been applied to disasters (e.g., Scaramella, Sohr-Preston, Callahan, &
Mirabile, 2008), and was related to variation in children’s MH for both disaster exposed and
unexposed groups. We examined how parental history of MH problems influenced our
family environment indicators, which includes involvement and relationship quality.
Family Influences on Children’s Post-Disaster Mental Health
Prior research with the sample used in this study has shown increased risk of internalizing
disorders in children and youth approximately 18 months post-disaster (Felix et al., 2011).
Although disaster-related distress tends to decrease over time (Norris et al., 2002),
prolonged difficulties in the recovery environment may produce more persistent symptoms
(Weems et al. 2010). Until recently, few child studies have examined the post-disaster
family environment. As such, studies are not consistent on the aspects of the family
environment measured.
Disasters can lead to increased family conflict, as families deal with the stresses associated
with recovery and rebuilding. Interparental conflict has been connected to post-disaster
posttraumatic stress symptoms in children (Wasserstein & La Greca, 1998). Caregiver-child
conflict, caregiver unavailability to talk about the hurricane, and children’s perceptions of
caregiver’s hurricane-related distress, was related to children’s post-disaster traumatic stress
symptoms beyond what was explained by hurricane exposure alone (Gil-Rivas, Kilmer,
Hypes, & Roof, 2010). However, in another study of parent-child factors affecting MH in
Hurricane Katrina survivors, parenting behaviors did not add to the variance accounted for
above and beyond hurricane exposure amongst those displaced after the storm (Kelley et al.,
2010). This coupled with the lack of disaster studies on the role of parental discipline and
monitoring on child and youth MH indicate a need for further research.
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One necessary component of effective parenting is parental monitoring, which involves
attention to and tracking of the whereabouts, activities, and adaptations of the child (Dishion
& McMahon, 1998). Likewise, discipline is an essential part of parenting, and different
styles of discipline are related to child adjustment and behavior (Baumrind, 1966).
Inconsistent discipline and lack of parental monitoring were related to problem behavior
(Dishion & McMahon, 1998; Patterson & Stouthamer-Loeber, 1984) in non-disaster studies.
Likewise, research is beginning to show a link between harsh, ineffective discipline and
internalizing symptoms (Laskey & Cartwright-Hatton, 2009). Thus, discipline style and
parental monitoring should begin to be explored in disaster research, especially since
discipline and monitoring are potentially modifiable targets for intervention (Dishion &
McMahon, 1998). It is possible that the quality of parental discipline and parents’ ability to
monitor their child may decrease following a disaster because of the stress and time
demands association with recovery and rebuilding. This could be an addressable factor that
differentiates children and youth who are resilient post-disaster to those at greater risk for
psychopathology. We examined how hurricane exposure related to discipline and
monitoring, and if this was associated with internalizing psychopathology. We explored the
influence of frequency of use of discipline strategies that are positive (explaining what the
child did wrong, removal of privileges) and negative (yelling, hitting). The behaviors
characterized as negative discipline, such as hitting, if frequent enough, have been linked to
increases in child aggressive behavior (e.g., Taylor, Manganello, Lee, & Rice, 2010). It is
imperative that child-focused disaster research begins to explore how these essential
components of parenting are influenced by a disaster and how this relates to child and youth
MH.
Parental History of Mental Health Problems as a Moderator of Family
Environment
Children whose parents were highly distressed following natural disasters appeared to have
a greater number of disaster-related problems than children whose parents were not so
distressed (Gil-Rivas, Silver, Holman, McIntosh, & Poulin, 2007; Norris et al., 2002; Spell
et al., 2008). MH problems can influence parents to either over- or under-estimate children’s
reaction to disaster (Silverman & La Greca, 2002). Indeed, parental MH or post-disaster
distress can affect their ability to monitor their children, interpret cues and indicators of
children’s emotional and behavioral functioning, and their ability to be responsive to
children’s needs (Gil-Rivas et al., 2007). We expected that parental history of MH problems
would moderate the relationship of hurricane exposure to family environment to child and
youth internalizing psychopathology.
Current Study on Risk and Protection Within the Recovery Environment
In September, 1998, Hurricane Georges struck PR as a category 3 hurricane on the Saffir-
Simpson Hurricane Wind Scale. A category 3 hurricane rating indicates sustained winds of
111–130 mph, that devastating damage will occur, and a high risk of death and injury
(National Hurricane Center, n.d.). Indeed, many communities reported property damage,
416 government shelters were opened for approximately 28,000 persons, 700,000 persons
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were without water and 1,000,000 had no electricity for some time (Center for Disease
Control and Prevention, 1998). An epidemiological study of psychopathology in a random
sample of the island’s population of children and adolescents had already been planned and
funded when Hurricane Georges made landfall. The Hurricane Georges disaster provided
the opportunity to study how aspects of the family environment influenced the disaster
exposure-psychopathology relationship. We assessed youth and parent report of discipline,
parental monitoring, parents’ relationship quality, and whether the child met DSM-IV
diagnostic symptom criteria for an internalizing disorder. Parents provided information on
their own history of MH problems and their relationship quality with their child. Youth
provided information on parent-child involvement. Prior research with this sample indicated
that age had a relationship to internalizing disorder, in that the influence of demographic
characteristics on psychopathology varied by age and there was an exposure by age
interaction for youth (Felix et al., 2011). Given the large developmental span covered in the
sample, and the potential for different patterns of relationships among age groups, we
separated children (ages 4–10 years) and youth (ages 11–17 years) to explore potential
differences. In addition, methodologically, this was a sensible division, as only youth age 11
years and older were interviewed in addition to the parent. We used this information to
address the following hypotheses.
H1 Family environment will mediate the relationship between disaster exposure and
meeting symptom criteria for an internalizing disorder.
H2 Parental history of mental health problems will moderate the relationship




This study used the island-wide epidemiological dataset collected by Canino and colleagues
(2004). Children aged 4 to 17 years were selected from a probability household sample that
included four strata: PR’s health reform areas, urban vs. rural areas, participant age, and
participant sex using US 1990 Census’ block groups as primary sampling units. These units
were classified according to economic level and size, grouped into block clusters, and
further classified as urban or rural. Three hundred block clusters were randomly selected and
then divided into two random replicates. A household was selected for inclusion in the study
if it had children between the ages of 4 to 17 years. One child was selected at random from
each household using Kish (1965) Tables adjusted for age and gender. Out of 2,102 eligible
households, 1,890 children and 1,897 primary caretakers were interviewed forming 1,886
parent-child dyads for total completion rate of 90.1% for parent-child dyads.
Interviews took place from September 1999 to December 2000 (50% completed by late
May, 2000). The sample was weighted to represent the general population in the year 2000,
which corrected for differences in the probability of selection because of the sampling
design and adjusted for no response. Thus, the distribution by sex and age of the sample
obtained is similar to that of the 2000 US census of the PR population, with 51.1% male,
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50.2% age 4–10 years and 49.8% age 11–17 years. Over half the sample perceived they
“lived well” (51.4%), 33.7% indicated they lived “check to check,” and 15.0% said they
“lived poorly.” The final sample of 1,886 children and youth constituted a sampling fraction
of approximately 2.2 per 1000 children in the population. Prior research with this sample
indicated PTSD, Panic Disorder, and Dysthymia were the least common diagnoses (< 1%),
whereas Social Phobia, Major Depression, Generalized Anxiety, and Separation Anxiety
were more common (see Felix et al., 2011). Pre-hurricane estimates of prevalence rates from
an epidemiological study of DSM-III diagnoses in children and youth age 6–16 years found
rates of depression/dysthymia at 8.7%, separation anxiety at 6.8%, and simple phobias at
3.9%, if excluding impairment criteria (Bird et al., 1988). Post-hurricane DSM-IV diagnoses
estimates, without impairment, include 4.1% for any depressive disorder and 9.5% for any
depressive disorder (Canino et al., 2004). In our current study, 11.8% of the sample (9.0%
for child; 13.4% for youth) met DSM-IV symptom criteria for an internalizing disorder.
Measures
A multi-stage method was used for cross-cultural adaptation and translation of study
measures (Bullinger et al., 1998). The result was a translated version of the instrument that
tackles the major dimensions of cross-cultural equivalence: content, semantic, technical,
criterion and concept equivalence (Canino & Bravo, 1994; Bravo, Canino, Rubio-Stipec, &
Woodbury, 1991; Matías-Carrelo et al., 2003).
Diagnostic Interview Schedule for Children (DISC-IV)—Last-year DSM-IV
disorders were assessed using the latest translation into Spanish of the DISC-IV (Bravo et
al., 2001), with parallel youth and parent interview versions. The test-retest reliability of the
DISC-IV has been reported in both Spanish and English-speaking clinic samples yielding
comparable results (Bravo et al., 2001; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone,
2000). In community samples, reports of parents and youth have shown a test-retest
reliability ranging between .22–.85 for symptom counts across disorders in English-speaking
samples and .29–.88 for different diagnoses in Spanish-speaking samples (Shaffer et al.,
2000; Bravo et al. 2001). Procedures for Spanish translation and back translation are
documented in the work of Bravo and colleagues (1991; 2001). Children under the age of 11
years were not interviewed with the DISC because there is evidence that their reports would
not be reliable (Scwhab-Stone, Fallon, Briggs, & Crowther, 1994). The internalizing
disorders assessed for this study were: Social Phobia, Separation Anxiety, Panic Disorder,
Generalized Anxiety Disorder, PTSD, Major Depressive Disorder, and Dysthymia.
Participants were judged to meet DSM-IV symptom criteria for a disorder if they met
symptom diagnostic criteria based on either parent or youth report. The symptom diagnostic
criteria included meeting the minimum number of symptoms, requirements for type of
symptom category for that disorder, and duration requirements for a given disorder. We did
not require participants to meet criteria for impairment in order to increase statistical power
by increasing sample size to test the primary research hypotheses. As noted by Spitzer and
Wakefield (1999), the use of symptom criteria alone results in higher estimates of the
prevalence of disorders (compared to the added requirement of clinical significance), but
may reduce problems of false negatives that arise when the judgment of clinical significance
is added. Shaffer and colleagues (2000) note that meeting diagnostic symptom criteria but
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not clinical significance is not uncommon in a community sample, especially for anxiety. In
sum, for this study, children and youth met DSM-IV diagnostic symptom criteria, without
requiring impairment as measured by items on the DISC.
Hurricane Exposure Questionnaire—Questionnaires for caretakers (19 items) and
youth (6 items; age 11–17 yrs.) were adapted from earlier disaster studies (Bravo, Rubio-
Stipec, Canino, Woodbury, & Ribera, 1990; Norris & Kaniasty, 1992) and modified for
children using the La Greca, Silverman, Vernberg, and Prinstein (1996) hurricane exposure
questionnaire as a guide. Items assessed direct exposure to the child and to the family as a
unit. Items pertaining to child exposure include life threat/loss (physical injury to the child
or a significant other, loss of a family member or a person close to him/her), loss of material
objects, and child’s disruption of everyday life (separation from family, still living out of
home at time of interview). Parents provided information about their exposure to the
hurricane (feeling afraid of dying or being hurt, becoming ill or injured during the
hurricane) or loss or damage to their home. A continuous measure was developed by
summing the counts for specific exposure experiences across the child and family unit, with
higher scores indicating more severe exposure (range 0–15). This continuous score was used
for the structural equation modeling (SEM) models. A dichotomous measure was also
created that divided the sample into those who had no direct exposure experience and those
with at least one direct experience of either child or family exposure. This was done to
compare exposure groups. Cronbach’s alpha for this sample was acceptable at .72.
Family Environment—The diagonal in Table 1 shows the significant, positive
correlations of parent and youth report for the measures described below.
Parental Monitoring (Patterson & Stouthamer-Loeber, 1984): This 11-item
questionnaire measures the extent of parental supervision and monitoring, with separate
versions for children and adults. Items ascertain setting curfews, monitoring friends,
supervision, and tracking of the child’s whereabouts after school. Higher scores indicate
more monitoring. Scale reliabilities for the original instrument are .54 for White, .70 for
African-American, and .72 for Hispanic participants. For this study, α=.64 for parent and
α=.66 for youth.
Parental Discipline (Goodman et al., 1998): This 10-item measure for children and adults
assesses discipline style when the youth misbehave. Items measure positive (e.g., removal of
privileges, have youth explain what they did wrong) and negative discipline strategies (e.g.,
yelling, hitting). Higher scores indicate greater use of that discipline type. In this sample, for
positive discipline α=.51 for parent and α=.58 for youth, and for negative discipline α=.62
for parent and α=.63 for youth.
Parental Psychopathology Questionnaire (Lish, Weissman, Adams, Hoven, & Bird,
1995): This 11-item questionnaire, administered to parents, is an adapted version of their
Family History Screen for Epidemiological Studies. It specifically inquires about lifetime
presence of symptoms of major depression, substance use problems, antisocial behavior,
suicide attempts, history of any other serious mental illness or emotional problem, and
mental health service utilization. This was dichotomized where ‘no’ equals the absence of
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any endorsement of the measured mental health symptoms and ‘yes’ indicates at least one of
the 11 items was answered affirmatively.
Parent-Child Relationship Quality (Smith & Krohn, 1995): This 10-item scale measures
the parent or primary caretaker’s perception of the affective component of the parent-child
relationship, including parent-child warmth, liking, lack of hostility, and sense of parental
approval. Higher scores indicate more positive parent-child relationship quality. The
estimates of scale reliability range from .76 to .82. For this study, α=.73.
Parent-Child Involvement (Loeber, Farrington, Stouthamer-Loeber, & Van Kammen,
1998): This is a youth report measure of shared time (e.g. how often is your parent available
to do things with you), support (e.g., help you with important decisions), and activities (e.g.,
play sports or games with you) with their parents or caregivers. Higher scores indicate
greater involvement. A 12-item version of this scale has been used in prior research with
Puerto Rican youth with good internal consistency (α=.85) (Bird et al., 2006). Internal
consistency for the 10-item version used in this study was acceptable (α=.79).
Parents’ Relationship Quality (Marital Harmony and Discord Scale; Sharpley &
Cross, 1982): This is a 6-item short version of Spanier’s Dyadic Adjustment Scale (Spanier,
1976). Respondents indicate the extent to which they and their spouse/partner agree on a
philosophy of life, work and spend time together, agree on life goals and aims, and discuss
and exchange ideas. Parents were also asked whether or not they ever hit each other when
they quarrel. Higher scores indicate a more harmonious relationship. There is a 9-item child
version that assesses the child’s perception of conflict between parents. For this study, α=.83
for parent and α=.76 for youth, indicating acceptable internal consistency.
Procedures
Informed consent was obtained from the parent; children aged 6–17 years provided assent.
The survey was performed from September 1999 through December 2000. The primary
caretaker selected for the interview was based on who had close and regular contact with the
child for the longest time during the last 6 months and was at least 18 years old (biological
mother=89.4%). Many interviews took place in the home of a relative because many houses
were destroyed by the hurricane. Different interviewers were used for parent and child, and
the interviewers were blind to the results of each other’s interviews. Interviews were audio
taped, and 15% were spot checked for quality control purposes.
Analytic Strategy
T-tests were used to compare exposed and non-exposed groups on study variables, to give
an indication of how hurricane exposure may affect our study constructs. Correlations by
age showed the interrelationships among study variables. Prior research with this sample
indicated that age had a relationship to internalizing disorder (Felix et al., 2011). Given the
large developmental span covered in the sample, we separated children (ages 4–10 years)
and youth (ages 11–17 years) to explore potential differences. We could not divide the
sample further due to loss of statistical power (Felix et al., 2011). In addition,
methodologically, this was a sensible division, as only youth age 11 years and older were
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interviewed in addition to the parent. As youths’ perceptions of parent-child relationships
were likely to differ from their parents’, as indicated by the low correlations obtained, we
analyzed parent and youth report separately.
We used SEM to analyze the complex interplay among family environment variables on the
relationship between disaster exposure and meeting symptom criteria for an internalizing
disorder (see Figure 1). The continuous disaster exposure variable (range=0–15) was used.
This method of analysis of disaster exposure has been used in numerous studies and is a
well-recognized method of determining the influence of severity of exposure (North &
Norris, 2006). Even though a participant may not have had a direct exposure experience as
measured in our questionnaire, all were residing in PR when the hurricane struck and
experienced indirect exposure. All procedures were performed using Mplus (Muthén &
Muthén, 2003) with weighted data. After preliminary analysis, only those family variables
with statistically significant effects on the outcome were retained to achieve a parsimonious
model. For evidence of a mediating effect, both the path from a hurricane exposure to a
family environment variable and the path from a family variable to internalizing
psychopathology should be significant. Standardized coefficients are reported and are useful
to determine whether a one standard deviation change in one independent variable produces
more of a change in relative position than a one standard deviation change in another
independent variable, when both of them are significant. The magnitude of standardized
coefficients is not related to the significance of the variable. After exploring our mediation
models, we examined the moderating role of history of parental MH problems. We divided
the sample based on whether parents had history of MH problems or not as a method for
determining moderation for categorical variables (Baron & Kenny, 1986). This is a succinct,
straightforward way of exploring and interpreting differences between the groups, versus
keeping parental history of MH problems as a continuous variable and computing
interaction across all study variables.
Model Evaluation and Missing Data: Given the categorical nature of many of our
variables, all analyses were based on robust statistics. When data are non-normally
distributed, maximum likelihood estimation can produce distorted results (Curran, West, &
Finch, 1996). The Satorra-Bentler scaled statistic (S-B χ2) was used because it provides a
correction to test statistics and standard errors when data are non-normally distributed. The
data model fit was evaluated using the combinational rule recommended by Hu and Bentler
(1999): standardized root-mean-square residual (SRMR) and root-mean-square error of
approximation (RMSEA). To obtain unbiased estimates of the parameters of interest despite




This study examined how disaster exposure and characteristics of the family environment
affect meeting DSM-IV symptom criteria for an internalizing disorder among children and
youth. Approximately, 11.8% of the sample met this definition for internalizing
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psychopathology. A total of 39% of the sample reported no direct exposure to hurricane-
related negative events. Of the 61% directly exposed, the mean number of exposure events
endorsed was just over two, with a range of 1 to 15. The unexposed group was interviewed
an average of five days earlier than the exposed group, which was a statistically significant
difference, but unlikely to be clinically meaningful. We explored the interaction of hurricane
exposure and time since hurricane on internalizing psychopathology and found that those
who were interviewed later were more likely to meet criteria. This was likely because more
of the disaster-exposed participants were interviewed later. Given this, we did not control for
time since hurricane in our subsequent analysis.
Table 1 shows the correlations among study variables by age group, and for youth by
informant (parent report in the bottom half and youth report in the top half). The diagonal
shows the correlations between parent and youth report. Parent and youth report were
significantly, positively correlated with one another (r =.17–.26). However, as the
magnitude of the correlations was small, we analyzed parent and youth report separately. In
addition, there were some differences in the pattern of correlations between parent and youth
report; for example, the negative correlation between hurricane exposure and parent-child
relationship quality was not significant per youth, but was per parent report.
Likewise, there were some age differences, which supported our decision to examine the
models separately by age group. For children, positive discipline was positively correlated to
internalizing psychopathology, but for youth it varied by informant. Per parent report, there
was a positive correlation, but per youth report there was not. Similarly, for children,
parents’ relationship quality was negatively related to internalizing psychopathology, but
varied for youth by informant (no relation per parent, but a significant, positive relation per
youth). For children, hurricane exposure was negatively related to parental monitoring and
positively related to internalizing psychopathology. For youth, per parent report, hurricane
exposure was significantly negatively related to parents’ relationship quality, parent-child
relationship quality, and parental monitoring. Per youth, hurricane exposure was negatively
related to only parents’ relationship quality.
The Influence of the Family Environment on Post-Disaster Internalizing Symptoms
Independent-samples t-tests were conducted to compare the hurricane exposed and non-
exposed groups on the family environment variables. There were significant differences in
scores between groups on parent-child relationship quality and parents’ relationship quality
(see Table 2) for both parent and youth report, with the exposed group faring worse.
Hurricane-exposed parents also reported less parental monitoring. Also, there was a
significant difference between exposed and unexposed children on parental history of MH
problems (χ2= (1, 1889) =5.33; p<.05), with the exposed group having a higher percentage
of parents with a history of a MH problem. These analyses give support to the potential role
of family environment in understanding the exposure-psychopathology relationship.
We tested the family environment variables as mediators between hurricane exposure and
internalizing psychopathology (see Figure 1). The parameter estimates for the hypothesized
models are presented in Figure 2 for children aged 4–10 years and Figure 3 for youth 11–17
years old. The fit of the models was deemed acceptable in terms of SRMR and RMSEA.
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Parental monitoring and negative discipline are not displayed because of a lack of significant
relations to either hurricane exposure or internalizing psychopathology. For children aged 4–
10 years, hurricane exposure had a significant, direct effect on internalizing
psychopathology. Parent-child relationship quality was negatively related, whereas positive
discipline was positively related, to internalizing psychopathology. However, none of the
family variables had a significant mediating effect on the exposure-psychopathology
relation.
For youth aged 11–17 years, hurricane exposure no longer had a significant direct effect on
internalizing psychopathology when the influence of family environment was considered.
Rather, hurricane exposure influenced parents’ relationship quality, per both parent and
youth report. Other aspects of the family environment that were related to hurricane
exposure, internalizing psychopathology, and/or both (suggesting mediation) varied across
parents and youth. Per parent report, parent-child relationship quality was significantly,
negatively related to internalizing psychopathology, but no other parenting variable was. Per
youth report, parents’ relationship quality was a significant, full mediator between hurricane
exposure and internalizing psychopathology. In addition, more parental positive discipline
was related to increased risk for internalizing psychopathology.
History of Parental Mental Health Problems as Moderator of the Family Recovery
Environment
Table 3 shows the results of testing the moderating effect of parent’s history of MH
problems on the relation between hurricane exposure, the family environment, and meeting
DSM-IV symptom criteria for an internalizing disorder. SRMR and RMSEA values were
acceptable across all groups. When comparing our mediation models by parental history of
MH problems, we found that hurricane exposure did not have significant relations to
internalizing psychopathology for either group, but did have a relationship to some
characteristics of the family environment for youth. There were no significant relationships
for children. When parents had a history of MH problems, hurricane exposure was not
related to the family environment. However, when parents did not have a history of MH
problems, for youth only, hurricane exposure did influence the family environment in terms
of positive discipline and parents’ relationship quality. In addition, for youth, parent-child
relationship quality (parent report) and parent-child involvement (youth report) decreased
risk for internalizing psychopathology when parents did not have a MH problem, but were
not protective when parents did have a history of MH problems (i.e., no significant relation).
Discussion
A growing body of research suggests that disasters put families at risk for future problems,
possibly through changing interpersonal dynamics (Bonanno et al., 2010). Approximately 18
months after Hurricane Georges hit PR, we examined how aspects of the family
environment related to developing DSM-IV symptom criteria for an internalizing disorder
among children and youth. It is worth noting that only approximately 11.8% of our sample
met this criteria for internalizing psychopathology. This suggest that many of the children
and youth either were either (a) resilient and never developed significant psychopathology
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after hurricane exposure, or (b) they recovered within the first several months post-disaster.
The family environment factors examined in this study are ones that may give clues as to
what may promote resilience and recovery in children and youth.
The Influence of Hurricane Exposure on the Family Microsystem
Our descriptive analysis indicated significant differences between the exposed and
unexposed groups, as reported by both parent and youth, for parent-child relationship
quality, parent-child involvement, and parents’ relationship quality, with exposed families
doing worse. In addition, exposed parents reported less parental monitoring, and were more
likely to report a history of MH problems, based on simple comparisons. Given that this
study was conducted 12–27 months after the hurricane, it could be that parents with a high
level of exposure developed MH problems in the period between the hurricane and the
interviews. Correlations between parent and youth report were low, but positive, which is
consistent with prior trauma and disaster research (e.g., Rowe, La Greca, & Alexandersson,
2010; Valentino, Berkowitz, & Stover, 2010). This indicated the need to examine models
separately, as youth may have a different view from adults.
Children—For children aged 4–10 years, hurricane exposure had a direct effect on
internalizing psychopathology, which was expected given our prior research (Felix et al.,
2011). Although parent-child relationship quality was negatively related and positive
discipline was positively related to internalizing psychopathology, they did not mediate the
exposure-psychopathology relationship. Hurricane exposure did not have a direct effect on
those family environment variables.
Youth—For youth aged 11–17 years, both parent and youth report were obtained and
interesting similarities and differences were discovered. Our prior research with this sample
indicated that hurricane exposure had a significant relationship to internalizing disorder at
approximately 18 months post-hurricane (Felix et al., 2011). When examined within the
context of the family environment, our results suggested that this may, in part, be through
the impact of hurricane exposure on family dynamics. For both parent and youth report,
when family factors were considered, hurricane exposure no longer had a direct effect on
internalizing psychopathology. Per youth report, parents’ relationship quality fully mediated
the relation between hurricane exposure and internalizing psychopathology. Hurricane
exposure decreased parents’ relationship quality, whereas better relationship quality
decreased risk of internalizing psychopathology. Per parent report, the disaster negatively
affected their marital relationship (parents’ relationship quality), which was consistent with
youth report. But in contrast to the full mediation finding with youth report, this did not
affect their child’s risk for internalizing psychopathology. An extensive review supports that
family conflicts and a negative family home environment can increase distress among youth
post-disaster (Bonanno et al., 2010). It could be that parents were less aware of how their
own relationship quality affects their son or daughter, especially in terms of internalizing
forms of psychopathology, which tend to be less observable than if a youth had an
externalizing behavior reaction to interparental conflict.
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Our results suggest that positive discipline was positively related to internalizing
psychopathology from the youth’s perspective. This may be because some items of the
positive discipline scale involved parents telling and explaining to their child what they did
wrong. It could be that youth with internalizing psychopathology were more likely to
perceive they were disciplined frequently or were more sensitive to this type of discipline. It
also could be that youth who were more distressed elicited more attention from parents
(Wilson, Lengua, Meltzoff, & Smith, 2010), including discipline. Finally, this type of
discipline may tap into parental intrusiveness to a degree, which was related to child
separation anxiety (Wood, 2010). Per parent report, there was not a relationship between
positive discipline and internalizing psychopathology for youth, but there was for children.
Adolescence is a developmental period characterized by increased rebelliousness with
parents and general rule-breaking. Therefore, parents may have perceived they were
disciplining their adolescent fairly, but youth may perceive any discipline as too much or
unfair.
Negative discipline and parental monitoring were not included in our final SEM models
because of a lack of significant relations. In a community study of distant exposure to the
September 11, 2001 terrorist attacks, parental discipline also did not emerge as significantly
related to posttraumatic stress symptoms (Wilson et al., 2010). Rowe and associates (2010)
found that low parental monitoring was related to parent and adolescent reported
posttraumatic stress in a clinical sample following Hurricane Katrina. Thus, parental
monitoring may have more of an influence in clinical subsamples of youth. In our study,
when examining frequencies we discovered that parents were much less likely to say they
engaged in the behaviors composing the negative discipline scale. This may have limited
variation to detect findings for that discipline subtype. It is possible parents may have been
less likely to endorse negative discipline scale items due to self-presentation bias.
Observational research of parenting could potentially reduce this problem. Second, parental
monitoring and discipline have greater theoretical and empirical connections to risk of
externalizing disorders than internalizing (e.g., Dishion & Patterson, 2006). We did not
examine externalizing disorders because our prior research with this sample did not note a
difference between exposed and unexposed groups for these disorders (Felix et al., 2011).
Finally, monitoring and discipline may have more influence in other post-disaster outcome
trajectories. The outcome in this study was meeting DSM-IV symptom criteria for an
internalizing disorder, which was only one possible post-disaster outcome, representing a
minority of the people exposed (Bonanno et al., 2010). It is worth investigating how parental
monitoring and discipline may affect all potential post-disaster outcome trajectories of
resilience, recovery, delayed, or chronicity (Bonanno et al., 2010).
Parental History of Mental Health Problems—Prior research has indicated that
parental MH influences children’s post-disaster MH (e.g., Gil-Rivas et al., 2007; Silverman
& La Greca, 2002; Spell et al., 2008; Rowe et al., 2010; Valentino et al., 2010), and we
explored how parental history of MH problems may moderate our models of family
influences on children’s post-disaster psychopathology. Our preliminary analysis comparing
hurricane exposed and non-exposed families on history of MH problems showed that
hurricane exposed parents were more likely to report a history of MH problems. Although
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some parents likely had MH difficulties prior to the disaster, the difference in rates between
exposes and non-exposed groups in this representative sample suggest that some parents
developed MH problems post-disaster. When comparing our models, we found that
hurricane exposure did not have significant relations to internalizing psychopathology for
children and youth, regardless of parental history of MH problems status (although
previously in this study, it had a relation for children).
Parental history of MH problems moderated the relationship of exposure to family
environment. When parents had a history of MH problems, hurricane exposure did not have
a significant relation to the family environment. It could be that hurricane exposure no
longer had the affect it may have had in the short term aftermath for families struggling with
a potentially chronic stressor like parental history of MH problems. It is also possible that
hurricane-related distress transformed into chronic MH problems for some parents, and thus
no longer had a direct effect, but rather an indirect one. However, when parents did not have
a history of MH problems, hurricane exposure influenced positive discipline and parents’
relationship quality for youth; thus, a direct effect on the family environment. This warrants
further investigation as Scaramella and colleagues (2008) found that the FSM applied to
both disaster-exposed and non-exposed samples.
Another interesting finding is that for youth, parent-child relationship quality (parent report)
and parent-child involvement (youth report) decreased risk for internalizing
psychopathology when parents did not have a history of MH problems, but was not
protective when parents did have a history of MH problems. Youth may disengage from
parents who were struggling to cope post-disaster, as it could be too overwhelming for them;
hence, the non-significant relation for parent-child relationship quality to internalizing
psychopathology for youth whose parents have a history of MH problems. It is also possible,
given that both parent and youth psychosocial adjustment influence parenting stress (Deater-
Deckard, 1998), that children with internalizing psychopathology post-disaster influenced
parents’ MH post-disaster. Observational research of the parent-child relationship can
potentially address this question.
Strength, Limitations, Implications, and Directions for Future Research
In recent years, especially following Hurricane Katrina, there has been an increase in
published work examining the relation of the family environment to post-disaster MH, and
this study contributes to this effort. The rigorous research design, sampling strategy, and
interview methodology is an improvement over many prior disaster studies that often rely on
convenience samples. Our design allowed for a comparison of exposed and non-exposed
groups, and is generalizable to the child and adolescent population in PR. We assessed a
wide range of internalizing disorders, which overcomes the predominant focus on PTSD
symptoms in much post-disaster research. We were also able to assess a variety of family
environment factors to discern which ones were most salient to long-term post-disaster
recovery.
Nonetheless, there are limitations to consider that should be addressed in future research.
Like most disaster studies, we do not have pre-hurricane information on family dynamics
nor parent or child/youth MH that can help determine causality. Our randomly-selected,
Felix et al. Page 14






















representative sample with both exposed and non-exposed groups helps address some of the
concerns associated with this limitation. Second, although measures were selected from
those with established psychometrics in the late 1990s, and were pilot-tested prior to data
collection in PR, a few of our family environment measures had lower internal consistency
with this sample, which could affect the ability to detect significant results. There is likely
more culturally and linguistically appropriate measures to select from now. Third, to both
methodologically and statistically test mediation, studies need three time points of data to
understand the causal relationships among constructs. With hurricane exposure as one time
point, and our assessment as the second time point, we still do not have enough
measurement time points to fully assess for true mediation. This is a needed area of research
to better understand the post-disaster recovery process. Fourth, our interviews were
conducted approximately 18 months after the disaster, and future research would benefit
from early assessments to understand the post-disaster response trajectories of children and
families (Bonanno et al., 2010). Children who had transient internalizing psychopathology
within the first few months of the disaster would not be detected in our study, given that the
DISC assessed the past 12 months only. Also, some family factors that were non-significant
in this study may have a stronger role to play in the first year of recovery. Finally, we
assessed the family environment through surveys, and studies employing observational
methods may have different results. Observational studies can overcome some of the
limitations of parent and child report, by noting the types and frequency of transactions that
occur that contribute to perceptions about the quality of relationships, discipline, and
monitoring. Longitudinal, observational research has indicated the mutual influence between
parenting behavior, child behavioral and emotional regulation, and subsequent child
adjustment among boys (Yates, Obradović, & Egeland, 2010). Another needed line of study
would be determining the potential parallel process between parent response and child
response over the short, intermediate, and long-term aftermath of a disaster.
In sum, this study contributed to the growing body of literature examining how the family
influences post-disaster recovery among children and youth. Our findings supported that
disasters can increase risk of meeting DSM-IV symptom criteria for an internalizing
disorder through their impact on family relationships for youth and those whose parents do
not have a history of MH problems. However, for children, hurricane exposure had a direct
relationship to symptoms, regardless of family factors. The fact that we can see this at
approximately 18 months or more post-disaster speaks to the need to support survivors for
the long term. There is no time clock to judge when a survivor “should be over it.”
Clinicians serving children, youth, and families with on-going post-disaster distress should
assess, monitor, and address the quality of family relationships and parenting, and provide
needed therapeutic supports to parents who are struggling. Some of the differences between
parent and youth report of how discipline and parents’ relationship quality affected youth
MH indicates that clinicians should interview both parents and youth for their perspective on
family dynamics post-disaster. The overall results of this study also suggest that family
therapy may be an important additional treatment modality for children and youth showing
evidence of psychopathology post-disaster, in conjunction with individually-focused
interventions. The use of evidence-based interventions for the family and individual are
crucial, and this study contributes to the understanding of the family dynamics that may
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need to be assessed and targeted when children and families are showing on-going MH
problems post-disaster.
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Path Diagram of Hypothesized Model
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Final Model of the Influence of the Family Microsystem on the Exposure-Internalizing
Psychopathology Relationship for Children Aged 4–10 Years
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Final Models of the Influence of the Family Microsystem on the Exposure-Internalizing
Psychopathology Relationship for Youth Aged 11–17 Years
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Table 2
Comparison of Exposed and Unexposed Children by Family Factors
Unexposed Exposed
M SD M SD
Parent-Child Involvement/Parent-Child Relationship Quality
Parent report* 35.43 3.71 34.79 4.01
Youth report* 27.36 6.75 26.50 6.36
Positive Discipline
Parent report 6.72 1.69 6.58 1.73
Youth report 10.40 2.69 10.21 2.83
Negative Discipline
Parent report 5.65 1.67 5.73 1.71
Youth report 4.05 1.54 4.04 1.51
Parents’ Relationship Quality
Parent report* 25.20 5.07 24.36 6.01
Youth report* 22.96 3.51 22.27 3.82
Parental Monitoring
Parent report* 11.36 1.28 11.10 1.50
Youth report 8.19 1.68 8.19 1.78
Note.
*
Group differences at p< .01.















































































































































































































































































































































































































































































































































































































































































































































































































































































J Abnorm Child Psychol. Author manuscript; available in PMC 2014 September 10.
